The aim of the work presented in this paper is to determine the most important CSFs which have the strongest impact on the implementation of Lean tools and ERP systems within SMEs. To achieve this aim a methodology of two phases was adopted: the first phase was a literature review to identify the set of CSFs that have an impact on the Lean tools and ERP systems' implementation; the second involved the design of a questionnaire and the gathering of data from SMEs regarding the factors which they consider influence the successful implementation of Lean tools and ERP systems. Ten SMEs were involved in completing the questionnaire and the first analysis was based upon the six responses received. This study has indicated that there is a positive correlation between the CSFs for Lean tools and that of ERP systems.
Introduction
The contribution of small-medium enterprises (SMEs) to the enhancement of many economies has been of critical importance. Thus, for future economic prosperity it is important that SMEs increase their productivity. Many SMEs act as suppliers to larger companies; they form a network of small and often specialised businesses, serving as the foundation of well-functioning economies. In the United Kingdom (UK) SMEs represent 99.6% of all businesses, accounting for 49.5% of the economic added value, 54 .3% of employment in the private non-financial sector and 37% of SMEs are active in the high-tech manufacturing and knowledge intensive service sectors, which are considered a key for the future competitiveness of the country (European Commission, 2012).
Currently, SMEs are struggling to maintain their competitiveness as the market pressure increases daily, due to the growing importance of global supply chain management; for example larger companies require their SMEs suppliers to provide higher quality products or services with faster delivery at lower cost (Underdown and Tallury, 2002) . Improvements in competitors' capabilities have shortened product life cycles, elevated product complexity and expanded accessibility to new technical breakthroughs (Gupta and Cawthon, 1996) .
The large companies increasing demand for high quality products and cutting edge processes has left the SMEs with little choice but to consider the introduction of continuous improvement methods in addition to the application of Information Technology (IT) techniques. Jiju et al., (2005) stated that, one way in which SMEs can provide larger companies with high quality products or services at lower cost was through the adoption of quality management and the principles of continuous improvement.
There are many tools, techniques, and methodologies that SMEs can adopt to improve both their performance and customers satisfaction, such as: Total Quality Management (TQM), Supply Chain Management, Six Sigma, Lean tools, Material Requirements Planning (MRP), Manufacturing Resource Planning (MRP II) and Enterprise Resource Planning (ERP) systems. Lean tools and ERP systems have begun to be the subject of greater attention from enterprises, including their application in the SMEs; therefore, this paper aims to outline some of the factors that are perceived to be the CSFs for Lean tools and ERP systems within the SME context; and the relationship, if any, between these factors will be examined. As the large companies normally have the resources needed to implement Lean tools and ERP system, naturally the possibility of implementing these methods successfully is high. There is still little documented evidence of their implementation within SMEs. It may be that SMEs require that the implementation costs, subsequent benefits and important CSFs for Lean tools and ERP systems adoption need to be projected upfront. Thus, the two following assumptions were posed: Assumption 1: There are some common factors among the CSFs for Lean tools and ERP systems.
Assumption 2: There is a high degree of correlation between the CSFs for Lean tools and ERP systems.
To verify these assumptions, the CSFs in the implementation process for Lean tools and ERP systems were identified through the literature review and industrial survey conducted within SMEs. This paper is structured as follows: first section, the literature related to CSFs, ERP systems and Lean tools are reviewed; the next section outlines the methodology employed for the study; followed by the results and discussion section; and finally a summary of the main findings, and recommendations for the SMEs consideration with suggestions for further research. The findings of the study are crucial for the SME owner/managers embarking on the promoting of Lean tools and ERP systems. The results should also assist decision-makers in identifying factors that may distinguish between successful and unsuccessful Lean tools and ERP proposed for implementations in SMEs. Also explained are specific factors that may have more influence on the adoption of Lean tools and ERP in the SMEs; finally, the need for more research that is directly focused on Lean tools and ERP systems in SMEs is reinforced.
Research background

Critical success factors.
Critical success factors (CSFs) were proposed by Daniel (1961) , and popularised by Rockart (1979) . CSFs are the term for elements which must be accomplished in any project or company to achieve their mission Oakland (1995) . According to Boynton and Zmud (1984) , CSFs are defined as the vital construct to ensure success for an organisation's management. This definition is considered to be more general and, therefore, can be relevant to all sectors; however, the definition of success differs between individuals depending on their perspective (Alaskari et al., 2012) . Gopal et al., (1999) stated that CSFs are the few things that must go well to ensure success for a manager and/or organisation and they have to represent managerial areas that need to be given special and continual attention to lead to high performance. Brotherton and Shaw (1996) defined CSFs as the essentials that must be achieved by the company leading to the improvement of its capability to provide the greatest competitive leverage; the authors accentuate that CSFs are not objectives, but are the actions and the processes that can be controlled by management to attain the organisation's objectives. Whilst, Joel and Bruno (1984) defined CSFs as "those characteristics, conditions or variables that, when properly sustained, maintained, or managed, can have a significant impact on the success of a firm competing in a particular industry". CSFs methods have been broadly used in different fields of study to define the critical key factors that impact on the enterprise's success (Lin et al., 2004) . Consequently, in the current study the CSFs are observed as the elements that must be attained in order to ensure the successful implementation of Lean tools and ERP systems. Companies which study CSFs permit them to focus their efforts on specific aspects, and decide whether they have the necessary capability to meet CSFs requirements (Boynton and Zmud, 1984) . The CSFs are the most important concept for achieving overall organisational objectives, mission and strategies (Freund, 1988 ).
Enterprise resource planning (ERP)
Recently, ERP systems have been considered to be one of the most widespread IT solutions. ERP has become a key tool for companies to build strong capabilities, improve performance, undertake improved decision making and achieve a competitive advantage (Al-Mashari and Al-Mudimigh, 2003). According to Marnewick and Labuschagne (2005) ERP enables companies to automate and integrate the majority of their business processes, share common data and practices across the company and to produce and access information in a real-time environment. ERP has also been considered as an essential link to enhance integration between all functional areas within the manufacturing enterprise and between the enterprise and its upstream and downstream trading partners (Joseph et al., 2003) . However, in spite of the value of ERP systems to the companies, many studies have reported that the failure rate of ERP system implementation is very high, which threatens to breakdown the core operations of the organisation.
Chronicles (2003) found that only 34% of IT projects undertaken by Fortune 500 companies were successfully completed. Seymour et al., (2007) stated that approximately 50% of all ERP implementations fail to meet the expectations of the companies and this view was supported by Sean et al. (2005) . Other studies have indicated that the percentage was higher than 50%; and Majed (2000) reported that 70% of ERP implementations did not achieve their estimated benefits. Parr and Shanks (2000) stated that the past studies reflect that the failure percentage of ERP systems ranges from 40% to 90%. Langenwalter (2000) found that the percentage of ERP implementations that can be classified as failures ranges from 40% to 60% or higher. Moreover, failure can appear in several forms. Many researchers have stated that numerous ERP implementations exceed both the set budget and scheduled time. According to Panaroma Consulting's ERP report (2010), 54% of ERP implementation exceeds the allocated budget and 57% take more than the expected time to implement. Parr and Shanks, (2000) stated that many ERP systems implementations were neither completed on time nor within budget.(Christopher and Light 1999); Fitz-Gerald and Carroll 2004) mentioned that a survey of 117 companies involved in ERP implementation led to the finding that 25% of ERP projects were over budget, 20% were terminated before implementation and 40% of the respondents confirmed that ERP projects' failed to achieve business objectives.
Failures of ERP system implementation projects have been known to lead to bankruptcy (Davenport, 1998; Markus et al., 2000b) . In 1996, FoxMeyer Drugs, a $5 billion wholesale drug distribution company, argued that one of the major problems that led to their bankruptcy was a failed ERP system (Judy and Vessey, 2002) . Generally, the failure rate of implementing an ERP system is considered to be fairly high. As a result of the above literature, the study of CSFs of ERP systems was highly pertinent; therefore, many studies have been conducted in this area. However, previous studies in CSFs of ERP within the SME context have been undertaken by many researchers. ( Huin (2004) found that unless the differences between SMEs and large firms are understood, managing ERP projects in SMEs "will continue to be slow, painful and at times even unfruitful". Although the benefits of a properly implemented ERP system are potentially great whilst the cost of a poorly implemented system can be greater; and there is significant evidence of increasing global implementation failures in ERP projects and their consequences. This calls for a better understanding of CSFs and these issues must be addressed and well-managed in order for ERP implementation to be successful, (Chockalingam and Ramayah, 2013; Sternad and Bobek, 2006) . Due to the complexity of the implementation and its cross-functional nature, the implementation of ERP within companies is not an easy task and does not always prove successful (Ramayah et al., 2007; Judy and Vessey, 2002) , as witnessed by the many reports of unsuccessful ERP implementations within business.
Lean tools
The Lean manufacturing term was first introduced in 'The Machine That Changed the World', which describes the Toyota Motor Corporation Production System (TPS) (Womack et al., 1990 ). The Lean manufacturing principles have gained broad acceptance in modern manufacturing and their application is a pre-requisite for success in international competition (Matt, 2008) . Lean principles have different tools and techniques that make them flexible on implementation in any industry; for example; total quality management (TQM), failure mode and effect analysis, five sigma (5S), quality function deployment, Kaizen, Kanban, Value stream mapping (VSM), (Alvarez et According to Farzad and Wong (2011) the significant reasons behind the failure of the Lean practices are the lack of an effective implementation methodology, a clear understanding of Lean performance and its measurement. Companies in the process of implementing Lean tools are facing challenges and difficulties, which could be avoided by identifying the CSFs for Lean tools; in other words, there are several CSFs, which if identified and properly understood, will support and overcome these obstacles and difficulties (Khaled, 2007) . Therefore, the study and understanding of the CSFs for Lean tools is essential.
Methodology.
In this study, two methods have been employed: a literature review and survey. These methods were selected due to the level of funding available for this work; hence this is an exploratory study, from which further work in this field could subsequently be developed; Figure 1 shows the research methodology scenario.
The methodology used in this study focused primarily on the CSFs for Lean tools and ERP systems. The first stage of the methodology was to derive keywords that would be utilised in searching for topics related to CSFs for Lean tools and ERP systems. A comprehensive literature review was conducted by searching hundreds of articles from journals and conference papers, based on the identified keywords in an initial research in the literature. This research involved a high level of analysis of a plethora of journal articles and conference papers and subsequently an extensive Internet search via several search engines, such as Google Scholar, and journal related databases including Scopus, Science Direct, Emerald Intelligence and IEEE Transactions.
Initial research into the literature review was conducted in order to select keywords, which were utilised in searching for related topics and focused on the required subject. The alternative keywords or phrases that describe the concept were determined; this provided a number of different keywords, which were combined to search for additional information, for instance critical success factors, lean tools, lean manufacturing, enterprise resource planning, ERP success factors, and ERP implementation. Since journal articles may not use identical terms for describing a given topic, alternative terms, American / UK spelling, singulars and plurals were taken into account. To ensure that search processes within databases obtained the best results, several techniques including Boolean operators (AND, OR and NOT) wildcards and phrase searching keywords and terms were used. When a fruitful result was found, it was used as a launch pad to examine any record which was particularly relevant to the subject, by searching into their references, thus providing further references. This research identified many CSFs for Lean tools when the focus was on the words themselves and not on their meaning. However, after comparing and contrasting these CSFs, the similarities thus detected caused the number for CSFs to be reduced to the key factors fundamentally critical for the implementation of Lean tools; these factors are presented in Table 2 . Similar steps were carried out to identify CSFs for ERP systems and these are presented in Table 3 . Although the review of the literature has provided considerable amount information on CSFs for both Lean tools and ERP systems, the importance and weight for each factor could not be determined.
Therefore, the need for further research within some of the existing SMEs that had experience in Lean tools and ERP system implementation was highlighted to identify the importance and weight for each factor to determine the weight of factors deemed critical for categorising the CSFs for Lean tools and ERP systems to enable SMEs to focus on the most important factors in order of priority. Thus the identified CSFs for Lean tools and ERP systems were formatted into the questionnaire, which was tested on two academics, experts in the field of Lean tools and ERP systems. This test was undertaken to improve the reliability and validity of the questionnaire. Thereafter a questionnaire was sent to the SMEs in order to determine the importance weight of CSFs from the respective SMEs. The time to complete the questionnaire was set at not more than 15 minutes, providing maximum information with minimum participant disruption, thus providing reliable answers to pertinent questions. The data collection process involved SMEs of differing size in terms of employee number, in the manufacturing sector, located in the North-East of England. The respondents were senior project managers; such people have rich understanding of the aims, issues, and outcomes of their companies. Figure 1 shows the method of the research of the SMEs who were contacted by telephone to discuss the possibility of taking part in this research, six of whom agreed to their involvement by completing the questionnaire dispatched and returned by electronic mail. The respondents were asked to categorise the factors based on their importance; the Likert Scale used provided ranges from 1 to 4 to indicate the importance of the factor, as shown in Table 1 . In order to determine the importance weighting of the factors from collected data, the following statistical techniques were used to analyse the data. This method was introduced by Sadi and Al-Hejji (2006) in which the Frequency index (F.I) is calculated using a formula ranks CSFs based on their importance weight as identified by the participants. 
Results
The results of the study are presented in two main sections. In the first section contains the CSFs literature review. In the latter section, the results obtained from analysis of the questionnaire are presented. From the literature review it was observed that, despite the need of both Lean tools and ERP systems in SMEs, the amount of research conducted on this issue was limited. Therefore, more research is required to build adequate knowledge of this topic. However, it highlighted that the numbers of studies carried out on CSFs of ERP systems were greater than that of Lean tools.
As a result, a larger number of CSFs associated with ERP systems have been found compared with the number found in studies associated with Lean tools. Carrying out the methodology of this study, 22 of CSFs of ERP and 18 CSFs of Lean tools were determined and they are shown in Tables 2 and 3. In the second section, the statistical technique, mentioned previously, was conducted to determine the importance weighting (IW) of each CSF based on the participants' answers. 
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Figure 2 An approach to identify similarity of CSFs
Discussion
Prior studies have documented the CSFs of Lean tools and CSFs of ERP systems. However, most of these studies have focused either on Lean tools or on ERP systems. This study aims to determine the most important CSFs which impact on the implementation of Lean tools and ERP systems within SMEs, and also the examination of whether there is a relationship between these factors.
The literature review evidences that in order for SMEs to win the market competition, they need to improve several business attributes such as quality, effectiveness, delivery, and flexibility. Therefore, Lean tools and ERP systems appear to be the most relevant techniques that can provide the SMEs with all of these needs. However, there are other techniques that share similar benefits such as TQM, Six Sigma, and MRP II. Lean tools and ERP systems have some advantages. Lean tools consist of various tools which provide the SMEs with an opportunity to select the tool which is most suitable and applicable for their processes and strategy; thus, the company can adopt the appropriate Lean tool in a piecemeal manner; furthermore, there are many ERP systems that SMEs can select and implement; any one of which may meet their needs. Research indicated that there were a larger number of studies carried out on the CSFs of ERP systems compared with that of Lean tools; emphasising the need for further study CSFs which affect Lean tools.
The literature indicated that many CSFs influence the implementation of Lean tools and ERP systems. However, previous studies have provided limited empirical evidence on how these CSFs rank in terms of importance in the implementation of Lean tools and ERP systems. According to the findings of the current study, participation in the survey has emphasised that implementing Lean tools and ERP systems are heavily reliant on top management commitment and support as well as effective communication. It appears from the findings that issues related to top management are primarily seen as the main way to implement Lean tools and ERP systems. This finding is in line with that of many previous studies, (Hilton and Sohal, 2012; Doolen. et al., 2008) . It has often been emphasised that commitment of top management, and having appropriate and effective communication in place can increase the successful implementation of Lean tools and ERP systems. Although those who participated in this research gave high ratings to both top management commitment and effective communication as key factors for the successful implementation of Lean tools and ERP systems, it was not certain, in the respective minds of the participants, how they could best augment and support the changes. This may in part be related to limitations of employee knowledge within the respective SMEs. However, SMEs fail to implement Lean tools and ERP systems, (Sohal and Egglestone, 1994 ; O'Corrbui, and Corboy, 1999; Seymour et al., 2007; Chronicles, 2003) . The most important reason behind this failure may be that the managers involved with the said implementation lack contemporary knowledge on Lean tools and ERP systems and their respective implementation. There were some similarities between CSFs of Lean tools and ERP systems. Table 4 illustrated that among the identified CSFs of the Lean tools and ERP systems there are ten similar factors. This justifies Assumption 1, that there are some common factors among CSFs of Lean tools and ERP systems. Further analysis carried out using SPSS software has highlighted the existence of a positive correlation between these ten similar CSFs; justifying Assumption 2 that there is a high degree of correlation between CSFs of Lean tools and ERP systems. This study indicates ten CSFs which have a significant impact on the implementation of both Lean tools and ERP systems; therefore, the management of the SMEs may need to provide greater attention to these factors. It would appear that companies managing these CSFs effectively will have a higher probability of successful implementation of Lean tools and ERP systems. The practical implications of the CSFs discussed in this paper are targeted at Lean tools and ERP implementation. Thus, SMEs will use these factors as a guide for future implementations, in order to assist them in avoiding the failures that have been experienced by other SMEs in previous attempted implementations. The research results did not indicate differences between CSFs of SMEs and those of large companies; for instance top management commitment was found to be of critical importance in this study, and also in similar studies of large companies. Therefore, although there are many significant differences between SMEs and large companies, clearly company size does not have a significant impact on CSFs of Lean tools and EPR systems.
Conclusions
The study aimed to determine the most important CSFs which have the strongest impact on the implementation of Lean tools and ERP systems within the SMEs. The identified CSFs will provide a useful insight for the enhancement of the critical decision-making process needed for the delivery of corporate strategic ambitions towards the implementation of Lean tools and ERP systems. In this study a literature survey was carried out including 18 CSFs of Lean tools and 22 CSFs of ERP systems. These CSFs were formatted in a questionnaire, sent electronically to ten SMEs, with the intent to determine the importance of each factor. Study results were generated from the return numbers, whilst pertinent, they may be insufficient to provide a generalised theory for all sectors. However, this research enhanced the understanding of the nature of CSFs of Lean tools and ERP implementation in SMEs, indicating the respective priority of factors in order to use the companies' resources and effort in the most opportune manner, thus maximising the possibility of successful implementation. From the research results and subsequent discussion, a number of conclusions have been drawn. First, the study supports previous research; the defining and study of CSFs in both Lean tools and ERP systems is a very important area of research; the identification of the CSFs of Lean tools and ERP systems and determining their respective importance in the implementation of change can enhance the understanding of this essential and complex topic in the specific context of SMEs. The second conclusion of the study is that top management commitment and effective communication were critically important CSFs. Thirdly; the research findings revealed that there was a positive relationship between some of the CSFs of Lean tools and those of ERP systems. Finally, it emerged that SMEs have a high ratio of failure of implementing Lean tools and ERP systems. The most important reason may be their limited resources and knowledge renders a greater challenge for SMEs. Based on the research findings, recommendations have been proposed for SMEs particularly in the North-East of England. The top management commitment and effective communication are the key factors in the successful running of SMEs and their adoption of either Lean tools or ERP systems. Therefore, top management are required to fully support all initiatives that the company implements in order to ensure performance improvement; also the SME's communication system requires to be optimised, thus assisting the company to increase performance.
This work is supported statistically. The authors have noted that, despite the large numbers of SMEs in the North-East of England, they share similar attributes, such as knowledge levels and culture. Thus, the result drawn from this small sample can reflect a large number of SMEs within the region. However, it has to be stated that there are limitations to this study due to the sample size; this opens up the potential for future work to be undertaken with larger samples utilising the same methodology which would afford the opportunity to provide further support for findings of this study.
